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I7E   1 

AXiK^ill^lt1 

Iv^cc-rt   o-ohlfw     v<ith  un'«"(-.iv iblf'   f< .min ■   of  RP«]   fuel   i>t 
»»rv«»i\il niis^ilt    h-   •;     li   vr   rovo   l^ vl   i*  M«d   for   i   ruptd   mri 
^'.^apl.|   tf.t  to Miaflvrc  the   f". r»  rprnatiMi characierlstica 
(«f  t  <(   fa.-.'l,      vftvx   ialciai   vnt«i  eon«i4«i   ti'n   Iht   united 
f.-ciHtlt^    uv A   i ih'r   tü»v   tr.<iil«,<l   ; < rr?   r.nol   nv.il.ihie   ,.t   "D" 
i.D'l  '"T"   lerich   i-ise*,   thr   I'r  p«»! l..n 1   'tni.-, tiin  Group   O'/l1 

Grocij'),   rtpivrtru nt  5';''-S   r«qii#Bt«d   a   -I   ^„i   IN   m.-de   to   deter- 
mine   if  |   • 3r»i;iii'   !;ut     cteTatc-  8h  kf   test  culd  b*  (l#V«loptfd« 
A   pi oc»: iuip   van   c|evtli|jc'?,   f!ollOMr«d   b.y   .    m-v . .«■ i nn ,   fof   testing 
the   f'irm   f'-rn.-tior   cf   RP*]    fll   I   l)v   ^liiklit"   •,   f UP '     .   i| It    in    « 
r otii-alner      Thio -iiijitui |iroGo4ur* utilized nn *unguidodM 

hi.  xiui-,   tt'c|)ni'tcJti   fML-503-l»t;rl'»24ti)   ^hilt   the   revision   lltilisod 
».    'guidtd"   frlinkinp; techninua   (Ml,-sfi-ui-f,  -4U). 

BJBCT;VE§; 

Tv> (icv-.-lop i.n<. «•v.iu'i-i   .^r-  M'-l   f( rj   sltako  toot  proceduro  (fin'" 
Mio   rovisiop»)   »it1» refject  *o  the   follovvir.'   paraBetom: 

1.       :t    lio;*!.! eorrotati   to Hie P/Ü Group1 i    . LiMfaction  «rith 
;•• roAuitfa 4? t.i   Natatfial« Tool   Labfratorj  Kitrogon 
Pil fusion Taat (ML-,(i.i-l-t..;-'>o). 

;.       it     hcuid !>,>t' c  rspoatdbilitj   ranga  liaiit  ';   •♦■    '^fe. 

3, It ahoul^ b«^ aispla In H '»;'. aucti that an enginoar or 
tfclinicl ui with no pravioua axparianca could laarn t-. 
latikfactdrilj par/om iha  taat within   i ahort pert<>u 
of   time 

J t   -hwulfl   uat  te-L  cull, '»Mit   whicl)     un   Ua  c.^-saij   pro- 
i;urri.'d or prtsahtlji    ftväilabla   >t aach "0" aad "'" 
Series  site. 
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Ci'^LESii'NS 

It  i.\ .1)1.. ijudad   I     t,   i (   '. 'f jrvftit   tin.-,   ti»«,     eM.hl; 
me.) u-:   .it-nt   ■>' f^aa  '. nn  lion  thf»rHct«riBti«a of i.;!-T  fu««! 
';,   ,'.i'lu l-i    f i n  t.hro ait    ^J>akijt.j   i  MMipla   in  .i contaiu^r« 
i\.«nu,l rili ifuelorllj   ; . i-t   it]  paraMet«ra   Invosti.tti «i,    u* 
d t .il J.J ^oio.i. 

.v rotjj'i torrelitftloa with  fhr» N^t«ri«ilfl Test   Laboratory Nitrufvn 
Piff'/i>'r. Tc.t   U  poH^i'   . ,  bo««iVfr(   kh« 0«99fl  protabititj   liwit»- 

Ui   ){f\''   .ofif i. J-M»  c)   pr •  pxt'-9 K'tv  »ligh   fo"  ^ «ii>   Humploa  (Fi jiro 
;; .41. i r t'..'   7 M). 

jrh«i r<M,-iit-.J.t • i tv  t.nü«!  (baMd '.r. 0«9ft9 probability   with 90% 
ronTi }«»i!cc)   e-<.=.»i»eci   »In»  in .si'tiuri   liaita  I).,   -i   -iigmfioant   dOgTM 
(FltgiMT«  .   .in^ T.iijl«*   [ll)<    F«k#fl  ulon.   t(,e ohakt toot doofa*! 
4'Hie«r  t4 bp   idoouHio  M ■ ba«ia  foi   ■  tabliahiag .'n  kccaptaMO 
Ifvl (>f ffi»ira torr.i. tioi)  fo.»  Rr»l  fuel   it tho proaent tlaa« 

Th« '<rip;Jr. •.!  piro(|odaro and  Lta i ••• u Loo .^a ralatiroij   siropl« to 
borfora without provioua experivaeo«    The roviisod ^or   pildod) 
i i-»,»l<;   toot  i .■>«>• ■•■'i  to  b«   the  taaiaat  <'o    operators with no <*\- 
poii::ic."  to iciani It   i  «hort ptrlod CT '{-.ne. 

T
I
"> " |c/; j-,v.-nt  re«iulrod   foi   both  propad'jroa   la  .-i.'• ' .,   Inexpaaaiva 

iiiui <'t>il>   bracuttredi   ^i,ll aaa axceptiöBi   fron aoat   Laboi «^rry 
Orjuipaoni   "isi.r itj'.'.O' ■ .      'V-ftf   :,o   I lacuaaloi     of   Kf^'il'«   foi 

Altboagh  tiit-  us«1 of  tho   •haka |e«l   procaduroa .»IMI:'  ,I ^   i\:>\  ha 
i'"  ..u.   ,   »t •■ i   lii - 1^.   that  t a<   t»'^t auj   hava auaO  v iluo -i^ 
»   g»Ml'.    Tba     . ii* •   teat i could laad  to dataraiiu   tha  lonaral 
toMc t<.   r ti».   laeal   -f  VT-i fuel  .it  tue aitaa.     fha definitaly 
io* -   fo.i'.iii      -..I   >it'.i -  f<  lens fuala   i8 dotorainad bj   ',-! : t"- 
f.pt 'jj  i%t   I'/i; Groupi   could b«   Idantifiad without   furthai   ic^tin({. 
TJ"1*^«1 f'ii.1     i-.ivl'j.'    r (..(kl!).!,   iraa   -oul     than  ba   idnt   .    •    labor» 
at-ij   fatfilltj   foi   loatlog  Lw   ti»« Matoriaifc T-    t    ..*   ratory 
Rltfodoo DiffiHiiain  feat«      Dlie   ahuka   teat»  wuuld   ila    '. ■«•   v,.luf 
(,M i   yiTipiv aaana • * nonitorio^ the  f>' m fora tin  laeali   t • 
^.•.■tejt ..n^   auddan     i-  anaxpactad  large chaagaa   in  the   f ut» i,   i.e., 
LntToductioa   >f ft ia producioi    oat ■inatioa« 
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STgUÜl N| 

Ttit-  t,v\t «"if» 1   tt'-tcd connlftt^d  of  "a   iwilublc   K«apl^i     1" RP*1 
fuel,   .1 <   »t^rJviMl   fr^-r» <>  BiMlle  Im^«»     inciudin|   Rdwwrdn  Roclc«t 
Sli»,   TiircMl'! AFS,   Kort.c.    ,•-«..  Offutt   IF»,  Vondcnbvrg   VFB »nf' 

1. ili< Mj.tt? i »1» T«f»t  1 '•-n •« irj   üiitrog««  niffimion Tei.*, 

•iu     I'&t-   V.J1)"«C   { J, b  .nl."»   of IT'-I   fueli   I!»«?   , ;v!.!<'   t.;i.-uor«- 
vui e  (' . _♦   L F),   jj.d   Ui«   . «mt.   tortmiqu«  of tieaniiring 
briJ^e   r#t#Htioi!   ••!*•   us'-i'.   initi.ll^.      \   ;jr i limin..ri 
-hiktiig i/itt  H i^ ••iabliahed which produced R troluv« »f 
foitfii i; i:, I   to  oi   ^ip.itcr  than   that  proüLcod   L.>   t/.c .vltto- 
|M Diffusion Ti-ft. 

2, fach  bf   I .or-<    t,i.i a.nf t c-/»-   VM   »'i^^t.   out-   .i ■    .J   t in;e,   holding 
the naoiaiag purfcotcri conotanl« M&d iayotiisotjid 'o 
i ot.ii'   t ST   m.<n   tour i .t. i I  rtnttlto«     The   voli.r>o  of  tb« 
fu^I   '  "':1 1 o**   ••■   viri NI   f-(»ni   l"')-'"^  i;i ,     fil   Ri)  aril   'olj- 
■ tt   looo contoinoi i of   teiocted  nized and ccnfiirurntionfl - o 
"(it.' ttifled«    Toota wor« conducbod nt   13       1 F.    T'.t 
nl {'.ii.    JMVC-  Atr  inbrMKOd and dacroonod«      loldiAg the 
•taking r; to oonbl   ' '.   »)     H><   length  of  iiae  for  stinking 
^».t vnriod  fron K  t«'  SO, Keoonda .tn<i b)   ttt.r    '-i »Lin»   furoe 
v.u» ificfenood   «nd ^ocroaaad«    Moaaurb*aM%a  af Murftcc rc- 

•• t ion   (t tree  Interval  fi<;ra taraiination of ehdeing ontil 
tha fuel aurfaea  la no longer coapletelA    orared bj  bubblaa) 
,.■.;"  l»■':^{;,.:     :  t IU- fo:' eaapleta dioaipation oi  SubbleH .»«ff-e 
■» Ci'.    Ilie IU.II>'• t   "f   *V..)m fornwition iMaauranienti  ' "^uired 
''. j  c.ii.'   wanpl«  »* «s .^.»t.     '. eatiafiM tor^  c 'it kiser ciaaning 
i> >... ■•di'te aaa deiralopad  and  Included   »n  tu«?  t-t«^    Tocedarai 

n.     davalopBMtltt of th*  Bhaka  teet procedure 

I.     ! 111.'i'iin.ir..   ttnt renulta were gatharaii  o^i^.u.     ■    tachniciaafl 
«uci  11« diffarant   ri.ii'l«.    Tu.<  iaat procadura   it  t'n« yint 

■ it   'heis c ni'iu« te('  I.   Mcvt-n   ^ .a»'; .it TJ   p*frB'>nnei  »ho bad 
!i.id   'in   jxrcVi^u.s   umtuet   v»xtli   the   to.-tin^   poi.-»   nnel   and   ftlso 
on«- ahginegr *>tli 'it/ lahoretorj  pxparianca«    Obaarvatidkia 
i »TV r:tid<   j    |Q points   in Hie procedure ehich *ere iMciaar 
■r   r.tilj    mi ■ unit r 4t»'ü(do 

l 



^:L l^iü 

iht pr«o«d«ra ut  ihim »toft  ÜIL-M3-1*01-^424  'ÜJngttidtdü 
^i K«.  Tust)   »na H.-nt   lo      Warr*n   'KP .^itc  vi-   au expe: i- 

operatoifa  »ttt  cvporttd i.'.'c-  bj HcK«e, GD/Astronaut lu« 
,Mt lit,    .trttiol,    khurtlj    tjioreftvr   (T»bla   !)• 

J. 

During   J  rtlated  fu«]   t^i-:  -tud;     t Van4*sbcrg   -K:«,  OSff 
1,   B   .   ^5   M..«i;jlcf   *i.-c-x:   tpf tp^'.   b)     •««   op«l    lor    i   i' g   the 

^ijteri.-l^  fest  Labora^urj   IfitrogM Dlffuaioi T-st   .nd  ihi 
utißui.i« I     h» ko  l«'t  pr-'   »iture.      *.diJi tioPiii   J J i     v   s 
C'>lle; i€ij   fr-ti 3  '^n-r-lt^  pvraotinsl   *'b')  nl^o   conducted   tf «• 
jiu.kc   to^t  usiMg   •(•i<»-:tfd  « «nplr:    < i'-'bl«*  ^j 

The   f....ili tiei-  availikl^lc   -vt   euch   »It«   for   '»ae   in   toRting 
RP»!  fuol b;   ti'.t- •■".ik'j test   procedure »ere etudied«    nt«- 
cupielont with the frogell n*.  Loading   <n.i Prepellettt I'til- 
isatlon GrovpOi ^n I   «  -tvid^   •;/ mitt   facility   echeeuitiofl 
**,To  m.'d'-. 

To more clc.-e.i; contrel  the ehoke teet end to enoblo 
pereonnol   to More   |uiekl)   loam  add ptrfoim the  te*t|   ■ 
rovininri   - ji^ fta !••     Thi;-  eotiaiatedi   in   th';   mam,   of  e#ft« 
trolli'n?  th" guide  path ut   the container with  the i\i<\ «'f 
a bbnitalnel     r>m;> (in^ ä  guide  to!  'VI-"r'T-l-r,.'!-*,>,  rtnur^ I) 

C    (valuation  or   the ahake  tool   procoduri 

l.     .   roiiiirleen ef the "Ongui^ed" te Teat Procedure 
(Mi-.v.-.-i--. .-n^)  and  v      "■■   tdedM Shake  fool   P ecodure 
(Ml-if. .-i-(.:-<?,v)   »»'•  oadc,  «.-ioj;  the Nateriala Teat i 0'- 
uru^ur^  Nitio^t" Dlffiision Teal    »a the reference VMIIK-, 
T;»e cofr.;)^. 1 inon ^a . r:.»dc and   the  repeatabilitj   liaita  V-TI 
leterained  bj  the   Folloeing  tei ti 

a«    V'IN«  operatori   deleminod   the irftdge Refaugion  tine 
wi 11   1   freah aonple ^r  the    laaie  foeJ  bj   both ahake 
teat  procodurea«    Thie   •« |Uonce   • ,<J repeated three 
nddltiona]   tim>fvi,   'j^ir««   threo   '-ther   fueio«     This 
ay if"   • .1   Carried out  t 1 coapare the rooulta if  the 

M*i   Nitrogen Diffooion tp^t   .nrt both ahake  teat   pr-i- 
■H   ;■   ia veil c.j. to detoruiine the roproduclkili^i 

•if   the  teato« 

. 

• 
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t>.     On*   tptr ttf>r  .let  rnaned   lliy  Rria^e   RttflBtlOH   t vmo 
BOI   fiv^ (S)   iddifioaal  fuci» b*   b«tli •halM tept« 
t"   ^i . vi'le   m-ru  ccnplot^   i   «ver .ge   fof  COITVlAtiOM 
fntfo es. 

One   (..ptTifir  >)oler"ii>t'ri   Me   '«riige   RttMltioa   time 
Chr«^   »iei'iiJ ..t'-   timt**   i'i    tnc   {.unied   «i;uhO   tent,   Ming 
fie^h  H."upJ ft   Bl   I Iv   I -me   fuel.      ^f>J»•,  se.«en.e  waei 
rej.«.>tecJ   i. i Lb   bvo   BdditloiM]    l'iel",     Thifl   B9Tt9M  WHfl 
<:Hrr;ed   uut   |0  de^ rmin«?  rvp«Mtablllty   of  the   jiroceJur«.*. 

d        In    iJ 1   MfiMi   I  f'-ferpnce  Bridg«  R«t«ntioa   time  was» 
If t.jrnlfi.d f-ii euch fuel b; th.o Natcriali T«at 1 iihora- 
♦.or^ Nltrcißcn Diffusion tost« ('ne v. luo f »r oAeb fuel 
Himpir v,«i!  ftotomlnod ■■ por Mi-."ö -l-'i .;-9o. 

RESULTS! 

1.    The  laiguidfd nhafc« te#t proctdurt  (ML<»363-1«61»242) 
conttlMS   the   p.u aiiK-ter.'    ■.hifh   »-.trc   developed   initinll^, 
i.r.    iM|p«|  Jure,    'di.i'lliit,   rate   ^iit'   tine,   COBtoiuor   u-^O'', 
•; vc:. 

i       The   rosilltt   of   un-.ilt«   .Mil   off--,ite   tsoiiag   n .   HIIOWJ   in 
T.jbJL'   I« 

J.     All   "h"   i.ad   ' F"   i-eiic«  ^itea  coACOmod  ot  presmt   huve  a 
itilitj   bttildiAgi   hot    I0d  cold   running   eotoi       >'■   •»   nintf 
fir    i   .■   MC   ..   ir.vter   h, th.      VhOT«   U.e   i .'n • t    iv . ; ' . !    («   to 
holp control  tho t-.th touporatur« ,   «Jc  nata  front can b«> 
obtiJ iniid  ft "n   lujvm vthi.h   fom  oa   tlje  L'X   linoo* 

4.     Pipuro   1   it   »   ^uiiin),ir>  of   ill   tosJ   dat ■   - - rr--'   t Jn.j  the 
shuke  Toot  iioceriures and   th« Matorialo Tool   ..ib>i    t'/v 
Njtrgou    tiffuoi-on   t*9t.     Thi«   jr^ph   iiicludffl   the   diitak 

frun» MI - >6-:-i-<il-_4J   (Unfuidod   'b.^ke   Test  Ploeod«ro)| 
fttm  37   fuel   » i.jpJcs   t ken   at  0S1F 01   doring -<   fuel   con- 
iMKtirt, tioa   tt».t   studj   .rid   f r >« Mt-H   3-l-r>j-JU   (Qui^lod 
<h(ke   T«»f t   I'rocedu» «) J 
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T.iJjl;'   M   o.tain»   th-   t'.   1   re .'JUN   for   (.'^   lntl     tetto-t 
• it>: b'ti> Mi . «'   proiedur«« bj  ''ive oper*tora .*^J  ^b) 
^v«l     tv^tpd  en . •  t iir >■■  bj   un*r operator »lih   the  ^uiilod 
iihikc tpt<t pr^cefurti 

T.iblt-  ' (.1 G nt.-ins t> » t rooulti   'i'l e« Iculated  pro|>«billt| 
liifjlf-   for   liuj   stv-n   '71   Cue)     t»".t»;J   in   Tabil   II«      111 
bridgi refcontjou uctii'W* Bent    for ^ ■■ '   fueli  nuiddd •»•M 
unAuiiledi arc recorded  '"g. u>ei   JTI order lo  .   i  uietf  UM 
prsb   I ili t^    J imit. . 

ii.|i/i   .   -i.   ♦   tfep felAtionehli   between  t: >.•  sheke  teet 
vjilu«.»   and  tii'i  pfobubLlitj   lii.it'-  fur   tin.   leven  (7)   fueLi 
bebtcd« / 

! ijji !•  3 ■ IJO' d   ■;.     r oi j«-1;.' lor. betveefi   tlio  (uided     ii..kc 
• i-• i.   Mni   the  MT.    Nil. f»f'%( p   ^iff i   ior   T. . '    • i   :.   jiob.ibllitj 
lj.rl».i    -ilo/n. 

pijtC! ■'    ON or ir^i LVS 

On«» pieo*   >f  •quipveot  (tb« eentaiaei   »>• > claap)|   ...A.* ii conairtM 
■j(  I'-JXJ:   (4)   -<«i. J1 partSi  Mould have  to '« eeeenbled ^j  QD/l«tro«« 
aiicA o    eff*Mlt« per*oAAe|   foi     Jiv  revieed  (gutded)   eh^ike  teut 

precedure   (ML-C-'J-I-^ >+v).    F.«  ili.j   Lteai eucb   •» prv-Mit mul 
p'tttMn^ ■«•pling peintsi   preeoklt   bot and col*   i iter  Hi/untce,   .>i»il 
inj   v'eojt)   ■sJnK.    «in  be  uvili.-ed ue   proper  •    üiprunl 

*   f   ..'sf .   ti'j^  'T-'.   'ue"   Beftpling prosediir«   >. * beinif prepafed    t 
tl)e  piff ic i>t   t^ij«' bj   Ddpeftweftt   533-7   foi   rit«?   us«-.      fhi»-   pr   .edar* 
it'    6o   u*c-o   M OUOII  ü*   it   v»  .v ;ii<»l/ic  »t   the    *it     • 

T.b'.e .i   itlurttr   t   H   tbe   Upreod  ol    i..t<i   r'ifo  p»'j s  pfioi   <. f   v.ai -UH | 
cccupkiti 2i»t   ».it»\   uu v. ith'.ut   '■ kboratot)  txperietteei   conduot  the 
shjikf teet«     Tliif' d.t.i   rMphbelse«   th»it the   Hlieke   lest  could b* u^ed 
t.u   i!ft'J'n.i») •   tl-<    fep ui'ai     in««)   forntttioil   '.t v   \   of     i-I,      .'f   ratjie 
.^■p^ ifi'j >iit... t i^iii iti'>a  i    peceetar^ i   th«  forwferdiiig c-l  .i  eaM|»le 
for  testing »)>   ill..- Mit-i*   la   Peet'l ibor  torj Kltrogea  Diffueiea 
Tebt  iroiild  follet»« 



•!• me 

\i^.;i    I    1 1 l;.-*t.r i'.i'f    tK    l>BMd   rori«'l.ition   th.t«.   <«i »ta   b*t**fn 
thr ^itrc)>«,i'   )i ■ f    Ion   tm     ftj  t.'1-   two •hako   tc-t proco-inr •• . 
A  (|of|nit<   trond   i    praaMt^.    Ti'i    «I.-IH glvaa  MI txtaiuiiv« f:ro<.8 
■•etiia pt  ttut    :»ik<- t-r   i  ppoe#duraat 

T »'jlr   il    tll.iM*.? »'••«   .1)    tin-  vlo-n-  cotoj-arJHon   bet^fc»,-!:   the   ungiiitcd 
und   guiu'fil  N.; <J»o   t   j.'.   results   (<•!   .*   .'.wcv   f ue' ,   •>)   tue   t^b- -.•PCC   of 
i •  ojx}' ^tor  c 1 u .11. t« rU tic bra^d foi   laparäia   FUPIK jnci e)  lha 
BVMTII   < .iFiij;,«»iso>i   tn«tt»e*»n   Uia    .'«ke   taata  and   iha  NTI   Nitrogen 
Pi ftwioft  Tf-.t 

j\«ble   []]   Jllnstr.tf-   the   hi&h  pi-obdh» 1 1 t.v   level •>   (thoaa  "•»hich 
cxctM'J   -0%)    .r\J  atasdwrd   devj.tionn   for   the   fueln  taatad«     Tbe 
iU«t..t   trodl     li   f\Vc   (5)    jprratofH  W-JM   t ik«n   ti-iiethtr   to   obe^ rb 
ün^    inUercnt   .tif'^r^ncoH   \u   teohn 1 i»ue. 

h'i («.ui a   J   1 ijufitratct   .-)   the  geuer .1,   but   nomewhj'.t  prr.l'c,   incr««.iNe 
xn   thu  pr-, bijbi Iitj   linlts   •vhi'-h    tccoapan^     n   in.reu'e   in  Briage 
Rctenti'n   time   fir   the   angui !ed  shake   te:-t   »nc!   b)   tJ:e  »^ .»tcnatic 
in.reisf   in  probabr 1 itj    lltilta  with    IB   lacraasa   in  Hridge  RatMltioR 
time   (with  one  exepticn')    for   th«   guidt-d   ahaka   test        BacattM   thö 
guidftl   -h K»   ti»«t r«.'!*-  «ere not  ocattaradi   «>» >*ore  iMfuidad 
HU tke   tfftt   proc-ikir»   rf.-iuJtj,    1   further   »tud^   if   th«;   fuldad  ^h .kc 
trit pr-^ciur»! vn«- ande   an  ".hoar   In  Kl T'ire 5       Thir  drt.  tttWKtntVi 
th«1 bitoad proS.'.biiit;   liajlta ')f  tha guidad ahaka  taal  praeadurai 
ahan caloultitcd   >s 0,''9^ probibjlitj  nith '.»cK coafldanct« 

HrDgMCM: 

l., >n-"•or-l-'l- 1 •, '«hak« Tc^* Pracadura <ü:- Naaauraaant oi 
PP-1   flMil   Ro up   Foi nirttlca, '   Mt-n c   to   R«    '• .   Kraialari   B   S-.-L't. 

;!,.    Mi«^. ä-l- .1-   ),   "Guido.! Shah« Taat Pro..*-«i.r*«  lor Meaaura« 
aa^t of RP*»1 Fuol Faaii For lation', NaaM to v, Kraialari 
5   F«'b,    o-, 

>5.     HI • Oo^-l-G J->Ü,   '"Material-   T«?«;  Laboratory   Nitio^rj 
'Uf fusion Tc-.t Pi ocivi!ii.'c  for Naaauraaant cf ''P-l lotiih 
Forrt «lif«),"   -i7  Fe'c   '3-. 

MOTF Tht   <ij t<>   fi'i-ir ahicb   this  report  «aa  prepij     I   la  rec:or;led  in 
•.«trop mti,;«.  ^Tny.i'u e: ing Laboratorj   Kotebooi«   7636|   pp  35- 
70  .tnd ';otol->ok   77.6,   pp  31-03,   .16-^9,   71-y31   H(i-e<J /uid 
M#98« 
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CONVAIR   I ASTRONAUTICS 

«fWHtT   17Z  1S46 

tm     II 

TAHLE I • Sumary of Test Rtsults 
Fron ON-Slte and OPP-Slt« Parsonnel 

SERIES   A - ON-Site Personnel 

Fuel   Sample 

1 

(CP2581) 
-1 

iCP30051 
Ige Retenl 

111 
1 (cP2pq6) uc^isiy (cpsöpy 

1      - lCPil81i)J 
^U2)Secj i            Test   Conductors Ave. Brid ^ion Time(as per ML-563-1-61 

A. Laboratory Personnel 8 75 
B.           » 8 80 

C.            ■                  ■ 11 66 

D.            *                  • 27 90 
E,            "                  ■ 33 91 
F.            "                  ■ 11 66 

0.            "                  ■ Ih 71 
H,       Engineer 11 69 91 

{«ATerage of Above Values« 8 12 30 68 78 92     j 
1J. Lab Personnel w/ Shake Tesl I      8 10 J^ 69 L    .15 <n 

Experience 

SHRIES B - OFF-Site Personnel 

Fuel   Sample 

1 | 2 k f 
(CPlil^J 
ATS. Brid 

Jo-tbiJ 
& Rcten^ 

JO-7d^ L (fi«2bL .(Qrlital 

-563-1-61 -2U2)SecJ 1   ,    .Itst Conductor? lion Mas (as rer Ml ■ 
jA, WAFB Site Personnel 8 

JB,    "       ■ 8 
JC.    "       "             ■ 8 
ID,   N      "           " 8 
E,    "        »              M 

9 
'• VAFR Site ^r-somel 35 78 1 

Q#      H         «                  n 29 72 76 91» 
I"«     n          N                  n 33 7h      1     79 93 1 

|J. On/A MTL Lab Personnel 10 «»a» 63      1     7li 85       1 
1   »Mf»»in 1"                  y                             OA\l 

1 K' PHrfftflV        MM A 
CMicaio ■>                                      Mil        »v sio it Mtl       | 

FORM NO. »/Ot 1 



CONVA1R  U ASTRONAUTICS 

« TORI •871 194% 

TABLE II - tjng ided and Guided Shake Test Results as 
CoKpsred with MTL Witrogen Diffusion Test Results 

1 

FUEL A                                 B C                              0 

SHAKE 
TEST 

Bridge Retention Time 0 75* !• F,(Seconds; 

Ungulded Guided Unguided Guided Unguided Guided Unguided Guided 

Operator #1 1 U 16 lli U9 39 61* 56 

#2 \ k 12 12 32 1*5 56 57 
#3 2 h 13 15 Uo 1*6 52 1*9 

#U 3 3 III 18 U3 35 58 55 
#5 6 1 17 15 1*7 39 62 1*0 

Arerage u h Uk     , 15 1*2 la 58 51 
Nltroeen 
Diffusion 
Tttt 

. Brldee Retention Tljne fSecoadr^    .                                     1 
l75*rF, k5*i#Ft |r5*l'F. lli5n*F. k75*l*F. k5*l'F. ii75*l'F. k5*l'F. 

2       1      2               6 1?                  7 Hi                7             1x7 

FUEL E                                   F o 
SHAKE Brldre Ratantlon 'Pime Ä T^l* P.rSii#»ftnrtn> 
TEST 

Guided Guided CuiAmA 

Operator #2 

Test   #1 106 6$ 8 
#2 108 67 10 

#3 98 61 8 

Arerace IC* 61* 9 
Nitrogen 
Diffusion 
Test 

Bridge Retention Tl e(Seconds) 

r75*rF. tas^'F. |r75*i«F. ^♦I'F. t75*l,F, •^♦I'F. 

)perater #2 51*            91*          Hi 62 1* 16 
m 

. 

CNroto «i                                        D«'r         IH»I$ID M                                       wn     j 

FORM NO  AHM 1 



CONVAiR  U ASTRONAUTICS 

RfPQBT     2?!    I"'16 

13 PMr. 

TABLE III - Unguided and Guided 
Shak« Test Procedure Probability Lerele« 

0 
I 

I 

0 

E 

D 

T 

E 

S 

T 

ATerage Value for 
Bridge Retention 
Time • 75+ 1* F. 

(Seconds) 

Number of 
Operators 

FTJE1 

Hi 

Number   of 
Test Values 

Standard 
Deviation 

(Seconds) 

L.3 

0.999 Probability 
With 9056 
Confidence 

20 2li 

?.i* 

U2 57 

lo 36 

icuo 

5.6 
10 

39 

7.5 

30 

G 
U 

I 
D 
E 
D 

T 

E 

S 
T 

Arerape Value for 
Bridge Retention 
Tirne § 75* 1' F. 

(Seconds) 

Number of 
Operators 

Nomber of 
Test Values 

Standard 
Deviation 

(Se on fs) 

0.999 Probability 
With 905t 
Confidence 
 (Stcondg) 

FUEL 

15 

20 

3.9 

2.1 

la 

36 

2.8 

11 

36 

7.2 

52 10165 

36 

5.6 

29 
31* 

16 

6.5 

29 

2h 

9.5 

1*0 

16 

1*0 

L5 

m 
Nitrogen 
Diffusion 
Test 

15 3li *7 

Bridge Retention Time • 15» 1' F.   (Seeonde 

2 15 3li il 9h 62 16 

«Technique of Statistiesl Analysis, Chapter 2, Elseriiart, He«tsy & Wallis 

VfUfO-T 3*7 CHCC^IO  B' n. oio «r Mil 

fORM NO  «/Ok 1 


